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Invertia se refers la o sapd de
foraj expandabild, utiizats pentru forajul
sondelor pentru fiulde, i minerit eay n
elte lucréiri industriale.

Este cunoscuty o saph de foraj cu
role multiple, slc&tuis din niste suban-
sambluri de lirgire, de absorbge, de ghi-
dare si de colectare @ detritusului .
Subansambiul de lérgire cuprinde o

33 superioard, ce serveste la res-
lizarea legsturil cu o gamiturd de foraj si
Care este solidarizets de o flangs infe-
rioard prin intermediul unui corp tubutar
i @ unor nervuri.

De flangs inferioard, sunt fixate niste ju-
guni periferice, precum si niste suporturi
de care sunt sofidarizate niste juguri in-
termedisre. De jugurile intermediare,
Sunt montate niste subansambluri de
dislocere & rocii. Oa corpul tubular, sunt
montati prin intermediul unor rulmenti
radialiexiali, un arbore tubular solidizat
de o flansa strabitutl de o teavd de ab-
sorbtie. -

Subansamblul de absorbtie este rigidizat
de un subansamblu de largire.
Subansamblul de ghidare si colectare
cuprinde un corp tubular, de al cirui
capat este fixath o platforma tranconics
cu baza mare dispuss spre in sus,
care sunt practicate giuri de circulatie.
De corpul tubular i de platforms, sunt
rigidizate niste nervuri, $i v corp sunt
montati prin intermediul unor rulmenti
radial-axiali, un arbore tubular, avand un
cap3t sofidarizat de o flanga inferioars a
subansamblului de absorbtie cu ajutorul
unor stiftuni de pozitionare. Intre corp si
srbore, exists un spstiv inelar plin cu
lubrifiant, etansst fatd de exterior de
citre nists garnitu inelare,

Sapa de foraj expandabils, con-

form inventiel, asigurs introducerea ele-,
mentelor tdietosre la talpa sondel si

schimbarea lor Ia uzury fars exirageres
garniturii de préjini prin aceea c3 esta
prevazuth cu niste urechi de fixare,. dis-
puse pe tubul de spalare si ghidare, pe
care sunt articulate niste brate car
danice inferioare, corespunzitoare fie-
céirei role dintate, previaute cu nigta ele-
mente t3ietoare, iar la partea superioars
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8 fiecSrui brat cardanic inferior, este £
xat un fus cardan ce se afld in interioryl
unei role largitoare, Ia extremitatea c3-
ruia este montat un brat cardanic sy-
perior fixat la réndul siu, la partea supe-
rioara, pe extremitatea unui arc elicoi-
dal, ce inconjoars tubul de spilare si
ghidare, arcul elicoidal asigurand expan-
darea sapei de foraj sl aducerea brateior
cardanice -jnferioare s supericare n
pozitie orizontals, la iesirea din extremi-
tatea garnitunii de prajini,

Prin aphicarea inventiei, se obtin
urmitoarele avantaje:

- reducerea numarului mare de
marsuri executats pentry operatiunile de
schimbare a sapelor:

- Cregterea sigurantei in exploa-
tare;

- reducerea costurilor forajulyi.

Se d, in continuare, un exemplu
de realizare a inventiei in legatura si cy
fig. 1...3, care reprezints;

-fig. 1, sectiune longitudinals prin
sapa de foraj, expandabila, aflats in in-
teriorul garniturii de pr&jini;

- fig. 2, - sectiune longitudinal3
prin sapa de fore], expandabila din fig.1,
n pazite de lucru;

- fig. 3, vedere frontals, de jos a
sapei de foraj, expandabile, din fig. 2.

Sapa de forgj, expandabild, con-
form inventiei, este sicituits din niste
role dintate 1, asezate Iy csp3uul inferior
al unul tub 2 de spilare si ghidare. Pe
tubul 2 de spilare si ghidare, sunt ar
ticulate cu sjutorut unor urechi de fixare
3, nigte brate cardanice inferioare q,
corespunzitoare fiecirei rolo dintate 1,
ce pat fi, de exemplu 1 numir da sase.
Bratele cardanice Inferoare 4 sunt pre-
vizute cu niste elemente tiietoare a
care devin active in pozitia de lucru a sa-
pei.

Partes superioara a bratelor car-
danice inferioare 4 sustine un fus cardan
5. ce se aff3 dispus intro rola 18rgitoare
6, numarul rolelor Iargitoare 6 fiind egal
cu numarul bratelor cardanice inferioare
4. La extremitatea superioars a fusului
cardan 5, este montat un brat cardanic
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superior 7 a c3rui parte superioars este
fixats pe extremitatea unuj arc elicoida)
8 de tractiune, ce Inconjoars tubul 2 de
spalare si ghidare. Arcul elicoidsl 8 per
mite, prin revenirea 58, la iesirea sapej
expandabile dintro garnitur3 de prajini
9, prin care a fost intraduss ta talpa san:
dei, expandarea sapei si aducerea bra-
telor cardanice inferioare 4 ‘gi bratelor
cardanice superioare 5, n pazitie orizon-
tala, ilustratd  fig. 2 .

La partea superioar a tubului 2
de ep3lare si ghidare, este dispus un
centror 10, ce asigur pozitia optim3
sapel fatd de axul sondei si fatd de
Peregii garniturii de préjini 9, deasupra
céruia se afi un riglag cu bild 11, ¢ un
nipht 12, ce serveste, drept cap de prin-
dere la extrsgerea mecanich g sapei ex-
pandabile, cu cablu.si rac de prindere,

Garnitura de prijini 9 mai cu-
prinde la partea inferioars un siu 13,
pentru facilitarea extragerii sapei expan-
dabile si un dop de cauciuc 14 pentru
mentineres unghiuluii activ al bratelor
cardanice inferiosre 4 si bratele carda-
nice superioare 5,

Oup3 introducerea sapei de foraj
expandabile [ talpe sondei, se deschide
iesirea ls sond& si cu sonda tn echilibry
hidrodinamic, se ridica circa 2...3 m, de
pe talpa sondsi, garnitura de préjini 8,
ce poate fi de dimensiuni 5 1/2 in.,
pentru degajarea sapei de foraj expan-
dabile. Se reia circulatis, cu una din
pompe urmarind presiunile. Se executa
apasarea pe sap3 prin angajarea siului
13 pe bratele cardanice superioare su-
perioare 7. Se trece ugor ls turatie de
regim, apisare si circutatie si sa tine tot
timpul sonda sub observatie. La cons-
tatarea uzurii rolelor sapei, se proce-
deazs la extragerea sapei prin circulstie
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iIversa sau in cazul, cand sonda pierde
fluid de circulatie, operatia se executs
mecanic cu sjutorul racului cu cablu,

Insintarea Ia talpa sondei presy-
pune exercitarea unel spasari pe sapa,
ce se reslizeazs prin prajinde de foraj
care surt supuse (s flambaj si la orsiune
impus3 de rezistenta rocii. Penory a se
diminua efectul flambani Tnpre sapa
expandabild si préjini, se interpun pra-
jinile grele care trebuie s echivaleze cu
greutstea lor, tocmai valoares apdasarii
pe sapd. De asemenes, se are in vedere
ca trecerile de fs 0 sectiune Is alts s3 nu
fie brusc executate, pentru a se evita
pericolul ruperii prin oboseala a gar-
niturii.

Revendicare

Sap3 de foraj. expandabild, preva-
zutd cu role dintate, fixate la cap&tul
unui tub de spalare si ghidare. carac
terizati prin aceea o este previzuta
Cu niste urechi de fixare (3), dispuse pe
tubul (2] de spilare gl ghidare, pe care
sunt articulate niste brate cardsnice
inferioare (4), corespunzitoare fiecarei
role dingate (1), previzute cu nigte ele-
ments thletoare (a), iar b partes supe-
rioar8 a fieckru brag cardanic inferior
(4), este fixat un fus cardan (5) ce se
afld in interjorul unei role targitoare (6),
la extremitatea céruia, este montat un
brat cardanic superior (7) fixat la randul
sdu, la partea superioard, pe extremi-
tatea unui arc elicoidal (8), ce incon-
joard tubul (2) de spilare si ghidare,
arcul elicoidal [B) asigurand expandarea
sapel de fora) si aducerea bratelor car
danice inferioare si superioare (4 si 5)in
pozitie orizontald, Ia iesirea din extremi-
tatea garniturii de préjini (9).

Pregedintele comisiei de examinare: ing. Gurziu loan

Examinator: ing. Cominescu Romita
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[54] EXPANDABLE DRILLING HOE

[57) Summary: the patent refers to an expandable drilling
hoe, used for drilling inside the wells meant for fluids, in
mining and other industrial work. The expandable drilling
hoe ensures the introduction of the cutting parts into the
bottom of the well and their activation without pulling out
. the unit, due to the fact that it consists of several dented
rolls [1], each at the end of a washing and guiding tube [2].
At the lower end of the washing and guiding tube [2], there
are some fastening handles [3], on which are installed ’ [figure]
lower gimbal joint-arms [4], corresponding to reach dented :
roll [1]. Bach lower gimbal joint arm [4] is fixed into a
gimbal joint shaft [5] which is located inside an
enlargement roll (6], at the end of which is installed an
upper gimbal joint arm [7]. The upper gimbal joint arm (7]
is attached onto a helicoidal spring [8], which ensures the
expansion of the drilling hoe.

Claims: |
Figures: 3
Fig. 1
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The patent refers to an expandable drilling
hoe, used for drilling inside the wells meant for
fluids, in mining and other industrial work. .

We are familiar with a drilling hoe with
muitiple rolls consisting of enlargement,
absorption, guidance and dirt collection sub-
components.

The cnlargement sub-component includes an
upper flange which provides a coupling with the
drilling unit and which is joined to a lower
flange through a tubular body and some ribs.
Peripheral cogs, as well as some supports to
which are attached some intermediary cogs, are
fastened to the lower flange. Sub-components
used for displacing rocks are attached to the
intermediary cogs. A tubular shaft, attached to a
flange containing an absorption pipe, is-mounted
on the tubular body, through radial-axial
bearings.

The absorption sub-component is solidly
attached to an enlargement sub-component.

The guidance and collection sub-component
contains a tubular body, to the edge of which is
attached a trunk-conic platform with its larger
. base pointing upward, into which are drilled
circulation holes.

To the tubular body and the platform are
attached some ribs and inside the body is
mounted, through radial-axial bearings, a tubular
shaft, having one end attached to a lower flange
of the absorption sub-component with the help of

some positioning pegs. Between the body and -

the shaft, there is a -circular space full of
lubricant, sealed from the outside through
circular gaskets. ' :

The expandable drilling hoe, according to
the patent, ensures the introduction of the cutting

parts into the bottom of the well and their -

replacement, when used, without extracting the
beam pump rig unit, due to the fact that it is
provided with fastening handles, attached to the
washing and guiding tube, on which are installed
some lower gimbal joint arms, corresponding to
each dented roll, provided with cutting parts. On
the upper portion of each lower gimbal joint arm,
a gimbal joint shaft is fixed, which is located
inside an enlargement roll, at the end of which is
mounted an upper gimbal joint arm, the upper
portion of which is attached, in turn, to the edge
of a helicoidal spring which surrounds the
washing and guiding tube. The helicoidal spring
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2.

provides the expansion of the drilling hoe and
brings the lower and upper gimbal joint arms
into a horizontal position, at the open end of the
beam pump rig unit.

The use of the patent generates the
following benefits:

- reducing the large number of runs
performed in order to operate the replacement of
the hoes; ’

- increased operating safety;

- reducing drilling costs.

We provide below an example of
implementing the patent in connection with fig.
1-3, which represent:

- fig. 1, vertical view through the
expandable drilling hoe found inside the beam
pump rig unit

- fig. 2, vertical view through the
expandable drilling hoe in fig. 1, in a working
position; '

- fig. 3, front view, from the bottom up, of
the expandable drilling hoe in fig. 2.

The expandable drilling hoe, according to
the patent consists of dented rolis 1, attached to
the lower end of a washing and guiding tube 2.
Some lower gimbal joint arms 4, corresponding
to each dented roll 1, are installed with the help
of fastening handles 3 on washing and guiding
tube 2. There can be, for instance, six of them.
The lower gimbal joint arms 4 are provided with
cutting parts which become active in the hoe’s
working position.

- The upper portion of the lower gimbal joint
arms 4 supports a gimbal joint shaft 5 which is
located inside an enlargement roll 6. The number
of enlarging rolls 6 is equal to the number of
lower gimbal joint arms 4. Upper gimbal joint
arm 7 is mounted at the upper edge of the gimbal
joint shaft 5. The top part of this arm is attached
to the edge of a traction helicoidal spring 8,
which surrounds washing and guiding tube 2.
Helicoidal spring 8 allows, when it reverts to its
initial position, for the expandable hoe to be
expelled from the beam pump rig unit 9, through
which it was introduced into the bottom of the
well, and for the lower gimbal joint arms 4 and
upper gimbal joint arms 5 to be brought to the
horizontal position shown in fig. 2.

On the upper edge of the washing and
guiding tube 2, is installed a centering device 10,
which provides the optimum position of the hoe
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with respect to the axis of the well and the walls
of the beam pump rig unit 9, above which is
located a ball and seat 11 and a nipple 12 which
is used as a gripping end in case of mechanical
extraction of the expandable hoe with a cable
and a claw coupling.

~ The beam pump rig unit 9 also includes, on
its bottom part, a casing shoe 13, which
facilitates the extraction of the expandable hoe
and a rubber stopper 14 which maintains the
active angle of the lower gimbal joint arms 4 and
upper gimbal joint arms 5.

After the expandable hoe is introduced into
the bottom of the well, the end of the well is
opened and with the well in a hydro-dynamic
balance, the beam pump rig unit 9, which can
have the size of 5% in, is lifted about 2 to 3
meters off the bottom of the well, in order to
release the expandable drilling hoe. The
operation is resumed, with one of the pumps
following the pressures. The hoe is pressed on by
applying casing shoe 13 to the upper gimbal joint
arms 7. We slowly shift to standard rotation,
pressure and operation and the well is maintained
under constant observation. Upon finding that
the rolls of the hoe are worn out, we proceed to
extracting the hoe through a reverse run or, in
case the well is losing operating fluid, the
operation is performed manually, with the help
of the cabled claw coupling.

Advancing to the bottom of the well
supposes pressing on the hoe, which is done

-through the beam pump units which are subject
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to burning and torsion imposed by the resistance
of the rock. In order to reduce the impact of the
burning between the expandable hoe and the
beamn pump units, heavy beam pump units are
interposed, which have to be equivalent to their
weight, precisely the value of the pressure
exerted on the hoe. Changes from one type ‘of
action to another are also monitored so that they
are not performed abruptly, in order to avoid the
danger of breaking the unit through tear.

Claims

The expandable drilling hoe provided with
dented rolls, attached to the end of a washing and
guiding tube, characterized by its fastening
handles [3] attached to a washing and guiding
tube [2], on which are installed some lower
gimbal joint arms (4], comresponding 1o each
dented roll [1), equipped with cutting parts [a].
The upper portion of each lower gimbal joint
arm [4] is fixed to a gimbal joint shaft [5] which
is located inside an enlargement roll [6] at the
end of which is mounted an upper gimbal joint
arm [7)], the upper portion of which is in turn
fixed to the edge of a helicoidal spring [8] which
surrounds the washing and guiding tube [2]. The
helicoidal spring [8] provides the expansion of
the drilling hoe and brings the upper and lower
gimbal joint arms [4 and 5] into a horizontal
position at the open end of the beam pump rig
unit [9]. ‘ :

President of the examining board: Engineer Gurz3u Ioan

Examiner: Engineer Comiinescu Romita
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Fig. 2
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